We studied the metal contaminations as well as antimicrobial and antioxidant activities of five medicinal species: Berberis lyceum (Sumbal), Datura stramonium (Joz-e-masel), Semicarpous anacardium (Bhalawa), Fumaria indica (Shahtara) and Gymnema sylvestre (Gurmar) using atomic absorption spectrophotometry and agar-well diffusion method against E. coli and S. aureus and ABTS +• decolorization assay. We found that the contamination levels of K, Ca, Mg, and Ni are above the standard permissible limits and should be monitored. B. lyceum has been found to possess highest antimicrobial activities against both strains. Besides B. lyceum, D. stramonium, S. anacardium and F. indica have shown promising antioxidant activities. Phytochemical investigations are required to isolate antimicrobial and antioxidant compounds from these medicinal plants.
Introduction
Drug resistance and emergence of new diseases have led to the state of emergency for the discovery of new antimicrobial agents (Rex et al., 2013) . Invasive microorganisms have wicked adaptive nature which combined with extensive use of antibiotics and sluggish R & D outcomes desperately require effective research for new drugs. Biological processes essentially require energy which comes through oxidation reactions however, imbalanced and excessive oxidative processes produce reactive oxygen species (ROS). These ROS are highly reactive species which modulate the structures and functions of critical biomacromolecules including nucleic acids, proteins and lipids etc. and hence create many biological disorders including lethal cancers, neurodegenerative, cardiovascular diseases, cataracts, diabetes, inflammations and atherosclerosis (Halliwell, 2005) . Nature has unmatched metabolic engineering machinery which are proven precursors of new drugs, leads, knowledge and inspiration to combat fatal diseases. Therefore, natural products have revived critical importance for new drug discovery and development (Newman and Cragg, 2012) . Medicinal plants and herbs have been used immemorial time to treat diseases since and that led to the development of traditional herbal medicinal products (THMPs) and then modern molecular drugs (Riaz et al., 2015) . Medicinal plants are the factories for the nature design and synthesis of variety of phytochemicals which in fact binds to the biomacromucules and modulate these disorders. These natural products are still major source for new drug discovery and development and their contribution for anticancer and antimicrobial drugs is still over 70% (Newman and Cragg, 2012) . Pakistan is naturally blessed with diverse climatic condition from Northern Himalayian, central hot region to southern moderate conditions which create and facilitate rich and diverse metabolic engineering of therapeutic natural products in its medicinal flora. Additionally, Pakistan has rich culture and knowledge of using these medicinal species to treat and prevent various ailments. Biological screening of these medicinal plants is the first starting point to the discovery of medicinal natural products from medicinal plants (Riaz et al., 2015) . Industrialization has profoundly changed environments and ecosystems which increased the contaminations of many toxins including toxic metals. The heavy metals are toxic and are terribly damaging human health because: 1) these atomic species are nondegradable, 2) vacant orbitals of these metals lovingly make bonds with almost all biomacromolecules which unwantedly alter their structures and functions to generate lethal diseases. These toxic metals (Cd, Pb, As, Hg) create some of the worst diseases for example, neurological disorders and cancersand they also damage tissues and organs (Nessa and Khan, 2015; Järup, 2003) . Pakistan is one of the major global producer, user and exporter of these medicinal species and being a developing country its systems requires many improvements, standardizations, regulations. Therefore, in this study we undertook the estimation of metal contamination, antimicrobial and antioxidant properties of five medicinal plants from Pakistan. We selected five medicinal plants namely , B. lyceum, D. stramonium, S. anacardium, F. indica and G. sylvestre. The metal contents in these plants were estimated using atomic absorption spectroscopy whereas, antimicrobial and antioxidant activities were determined through agar well diffusion method and ABTS +• radical scavenging assay, respectively. Preparation of plant extracts: Specific parts of each plant were ground to a fine powder for extraction. Conventional solvent extraction technique was used to prepare the methanolic extract of each plant. 75 grams of fine powders of each plant material was soaked in 500 ml of methanol (MeOH) at room temperature for about 15 days in air tight conical flasks. After that, each fraction was filtered and filtrates were dried on rotary evaporator under reduced pressure and controlled temperature. Most of the obtained residues were gummy paste and were further dried and stored in air tight Eppendorf tubes. Each extract was given a specific code and then used for analyzing their antimicrobial and antioxidant properties, whereas, 1 gram of dry powder of each plant was subjected to acid digestion for the estimation of their metal contamination.
Material and Methods

Plant
Sample preparation and determination of antimicrobial activities:
The antimicrobial activities was performed by using agar-well diffusion method (Rios et al., 1988) . The dried methanolic extract (20 mg) of each plant was dissolved in 1 ml of methanol in 5 separate air tight Eppendorf tubes to prevent the contamination and were kept for four days to ensure solubility.
Test microorganisms: Two human bacterial pathogens Escherichia coli, (gram -ive, rod shaped) and Staphylococcus aureus (gram +ive) were obtained from Department of Zoology, University of AJK, Muzaffarabad, Pakistan and were used for the determination of antimicrobial activities.
Agar-well diffusion method: Nutrient agar and nutrient broth media were used for bacterial culture. Microorganisms were activated by inoculating a loop full of strain in 50 ml (for each pathogen) of nutrient broth medium and incubated at 37°C on a rotary shaker for 24 hrs. The culture was mixed with freshly prepared nutrient agar medium (NAM) at 45°C and was poured into the sterilized Petri-dishes. All petridishes were kept at room temperature in laminar flow for solidification. In each plate, three wells of 5 mm diameter were made using a 1 ml of sterilized micropipette tip and sterilized needle was used for the removal of agar plug. 30 µl of each extract (20 mg dried extract/1 ml and 0.6 mg/30 µl of each sample solution) was used to check activities and control solvent samples were placed in each well and kept at 37°C for 24-48 hrs. Methanol was also used as a negative control and streptomycin was used as a positive control antibiotic drug. Microbial growth was determined by measuring the diameter of zone of inhibition after 24-48 hrs in millimeters. Diameter of the clear zones (if greater than 5 mm) around each well was measured with the help of a scale.
Sample preparation for antioxidant activities: 10 mg of dried methanolic extract of each plant was dissolved in 2 ml of methanol in 5 separate test tubes. ABTS radical cation (ABTS +• ) decolorization assay was used to evaluate antioxidant properties of the methanolic extracts of selected five medicinal plants (Re et al., 1999) . of each extract (10 mg dried extract in 2 ml in MeOH) were mixed and then followed by the addition of 0.5 ml distilled water to make the volume of reaction mixture up to 2.5 ml + 20 µl while blank contained 2.5 ml of distilled water and 20 µl of extract solutions only. The absorbance (Ai) of each sample was measured at 734 nm. All measurements were taken in triplicates and ascorbic acid was used as a positive control. The percentage radical scavenging activities (% RSC) were calculated using the formula:
ABTS
Where A control is the absorbance of ascorbic acid and A test is absorbance of the test sample.
Activity was given by only 0.1 mg of each extract, as only 20 µl of each extract (10 mg dried extract/2 ml and 0.1 mg/20 µl of MeOH) was used to check absorbance as of each sample solution.
Acid digestion, sample preparation for the analysis of metal contamination:
One gram of dry powder of each plant was taken in a pyrex glass beaker and 6 ml of concentrated nitric acid (HNO 3 ) and hydrogen peroxide (H 2 O 2 ) were added (in 2 : 1 V/V). Mixture was stirred slowly at room temperature. The glass beaker was covered with a petri dish and heated at 70 o C for three hours. Small volumes of HNO 3 and H 2 O 2 were added to this mixture along with continuous heating at 80 o C till a clear solution was obtained. The excess of acid was evaporated and a semi dry mass was obtained. The semi dry mass was solubilized in 10 ml HNO 3 (0.1 M) and was transferred to a 50 ml volumetric flask. Total volume of solution was made 50 ml with the addition of doubly distilled water (Tuzen, 2003) . program to automatically calculate the mean of three reading of three sample of each spice for each metal.
Specification of AAS:
Results and Discussion
Antimicrobial activities of five medicinal plants: Antibacterial activities of the methanolic extracts were assessed by the agar-well diffusion method against E. coli and S. aureus. Zones of inhibitions (ZI) for all extracts were measured in mm, three readings were taken for each sample and mean value was calculated. Results of the sensitivity tests were expressed as (0) for no sensitivity, *(1-5 mm) for low sensitivity, **(>5-10 mm) for moderate sensitivity and ***(>10-25 mm) for high sensitivity. Only one of the methanolic extract of B. lyceum (MRBL) showed high sensitivity (>10-25 mm) of 17 and 16.66 mm against both microbes E. coli and S. aureus ,respectively. D. stramonium (MDRS) showed moderate sensitivity (>5-10 mm) of 6 mm against E. coli and low sensitivity of 1.66 mm against S. aureus. S. anacardium (MRSA) also showed low sensitivity of 1.33 mm against E. coli and zero against S. aureus. F. indica (MRFI) and G. sylvestre (MRGS) showed no sensitivity against both the microbes. Comparative sensitivities of mehtanolic extracts of five medicinal plants against both E. coli and S. aureusare shown in figures 1 and 2, respectively. 
Metal contaminations of five medicinal plants:
We analyzed the contaminations of eight metals (Na, K, Ca, Mg, Ni, Co, Zn and Fe) in our selected five medicinal plants; [B. lyceum (Sumbal) (MRBL), D. stramonium (Joz-e-masel) (MRDS), S. anacardium (Bhalawa) (MRSA), F. indica (Shahtara) (MRFI) and G. sylvestre (Gurmar) (MRGS)] using AAS. The wavelength to measure the concentrations of each metal in extracts and the mean concentration of each metal in each extract (in mg/l) are given in table 2. 
Conclusion
On the basis of these studies, we conclude that B. lyceum, D. stramonium and S. anacardium should be investigated for the isolation, characterization and studies of potential antimicrobial natural products as B. lyceum has shown highest inhibition activity against both E. coli and S. aureus, whereas, D. stramonium has shown moderate activities against both E. coli and S. aureus and S. anacardium has also shown moderate inhibitory activity against E. coli. B. lyceum, D. stramonium, S. sanacardium and F. indica. They should be further investigated for the discovery of antioxidant natural products as these have shown highest antioxidant activities 71, 51, 47 and 41%, respectively. We also suggest that the contaminations of K, Ca, Mg, and Ni should be carefully monitored in these medicinal species since they are locally being purchased and used without proper medical/regulatory guidelines.
